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DETAILS OF THE WEATHER IN THE UNITED STATES. 

GENERAL CONDITIONS. 

The weather of the month, on the whole, was close to 
the normal for May. Atmospheric pressure was high. on 
bot-h coasts and for quite a distance into the interior, 
thus indicating oceanic control and the develo ment of 

the Rocky Mountain region and the South. The niove- 
ment of these in turn resulted in hi 

To the 

more than the average number of cyclonic distur Yl aiices in 

t z e heavy rains of the Gulf States, 

generdly east of the Rockies. 
c dones passing across the 

An example of extreme weather 
found in the 48-hour snowstorm in the mountains nf 
Colorado, New Mexico, and southern Utah on the Sth 
and 9th. This storm, after passing over the plains 
States, caused heavy snow in the mountains of South 
Dakota and tornadic storms locally in Nebraska. 

The usual details follow. 

CYCLONES AND ANTICYCLONES. 

By W. P. DAY, Ubserver. 

Cyclonic areas yere numerous, but few develo ed storm 

the southern portion of the country ancl moved slowly 
north and northeastward. 

Only one Alberta anticyclone was charted, while five 
of the Hudson Bay type and seven offshoots from the 
North Pacific anticyclone were noted. With one escep- 
tion the latter were not well defined escept on the inmie- 
diate Pacific coast. As a rule, high ressure on the Pacific 

the east of the Rocky Mountains, the oceanic anticyclone 
meanwhile apparently retreating to the westward. 
These offshoots are generally weak during the warmer 
months and reach the Atlaiitlc with difficulty. 

intensity. A majority of theni appeared to P oriii uver 

on reachin the coast extends irilaii s as a lobe which later 
separates P rom the oceanic high pressure and passes to 
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FREE-AIR CONDITIONS. 
By W. R. GREGC:, Meknrolo~st. 

Mean free-air temperatures for the niontl? (Table 1) 
did not differ weatlv froni the normal, being slightly 
below at Drexe? and' above a t  all other stations. Tlie 
greatest positive departures occurred at  Royal Center, in 
a eement with the c.onditioiis shown in f%matological 
Crart JII, viz. abnormally high temperatures in the 

States adjoining t.he Great Lakes. Elsewhere through- 
out the country there was little variation from the normal. 
A t  Royal Center t,he departures were less in the upper 
levels t,lian at  and near the surface-a condition that is 
usudly foulid, viz, a greater tendency on the average t.0 
niaintain a steady stnt'e in the free at.mospliere than in 
t,he region below 3 or 3 kilomet,ers. 

Tliere were no unusudly h i 4  or low bemperatures at 
my of t>he sta.tions. In genera the individual variations 
from t,he niont,hly mean were less than 5' C.; in no case 
wcre they as large as 10' C. 

Relat,ive 1iumii:lit.ies were for the most part sli htly 

at, Brokcn Arrow. There mere no extended periods of 
escept.ionally dry coiidit,ions at  any OF the st,ations. 

Vnpor pressures were generally above the seasonal 
average in coiiforniity with the positire t,enipertlture 
depart,ures. The excess was greiit.est at. Royal Center; 
at Drexel there was little variation froin iiorinal condi- 
tions. 

In Table 3 niay be found t,he resuhnt  winds fur the 
month at. t.he sis kite s t d o n s  nntl. for the sake of coni- 
lmrison, tBe noriiial va.lues. In  general there was a 
st,ronger sout.li coniponm t t.han usunl. Part.iculurly was 
t,liis true a t  Koyixl ('enter. where, it  will he recnlled, t,eni- 
peraturcs wcre nbnorin:illy high. A t  Dresel, on tlie 
ot.lier hand, the south compoiient was conipnrhvely 
weak ancl t.he t,emper:it.ures. :is previously statzed, wers 
somewlint below nornial. Rcsult ant. speeds did not 
differ grest,ly from t.he n~miial at. my st,at,ion or tit any 
a.1 t i  tude. 

High winds, 30 ni. p. s. or over, were ohserved ns 
follows : 

above normal: tlecidetlly so in the estreme upper f eveh 

[BY lllenns or kites.] 

Uresel. Nelir ................................ ...... 
Due West, S. C . .  ............................ 

[By mems of pilot balloclns.] 
__ 

Broken Arrow, Old3 ......................... i 5  
D o . .  .................................... 13 
DO.. .................................... 

BorlinRti~n. Vt. ............................. B 
Camp Bragp.N: -L'. .......................... I 19 
Ilenwr. 1'0 11 ............................ h: 

D O  ...................................... 12 
LJrereI, X d ~ r .  

no. ..................................... 15 
ElIPn~IrrlP. N. I M i  ........................... 1 2 

3 GrocsheJi, Ter.. ............................ 
Mather Field, Calif. ......................... 10 

Po.  ..................................... 
Mitvhcl Field, N. Y... .. ..:. ................. 8 

Do ....................................... 11 
10 

............................... 

Po.. .................................... ' 18 

H r ~ ~ k w e l l  Field, c'ti l if . .  .................... ..I 
I J O .  ..................................... 

Ross Fidd. ('slif.. ...................... .....I 
Wesliingtm. n. t ' .  .......................... I S  

..... 
nw 

32 
S W . .  .... 30 
*\I-.. .... 31 
\\'YW.. ... 31 
w ....... 44 
s w  ...... 31) 
U'SW.. ... a0 
\vnw.. .. 34 
nnw.... . 31 
SW...... 3" 
nnr.. ... 35 
n.. ...... 16 
nw. ..... 30 
W S W  .... 31'; 
nw. ..... 4.i 
UW.... .. 80 

This t.nble shows thxt with trhe npprozich of summer 
conditions there is a marked ilt,;.reltse in t.he Immher of 
high winds observed. Weat:licr c.oiidit.ions for the 
mont,h, as a whole, were unsett,led and there were 11iore 
t,liaii the 1.1sun.1 nuniber of cyclones, but with three cis- 
ce 1t.ions these were comparnt,ively weak and poorly de- 
ve I oped. The one on t,he 11th to 12th central in the 
Dakot.a,s, was by f:tr the niost nc,t.ive and best, developed 
during the niont.h. This stonii was newly circular in 
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forni and the pressure gradient in all directions from t>he 
center was very steep, the lowest pressure being 39.2 
inches on the 11th. I t  moved slow1 from western 

the 12t11, and was att,endeil by general precipitat,ion. 
It wa.s most active on the 11 t.h, when high free-a.ir winds, 
20 to 30 ni. p. s., or iiiore were observed at  Ellendale, 
Dresel, Madison, and Broken Arrow. These u-inds, and 
t,liose of lower velocity at, other st.a.t,ions in the Ticinit,y 
of t,liis cyclone, confornied very closely with the sea-level 
pressure distribntion. At EIlenda.le, for example, thc 
wind wm SSE. from t,he surface tro 3 kilometers; at  
Dresel. S. €rom the surfwe to 3,500 meters; at. Broken 
Arrow, SSW. at t,he surface sncl SW. in the upper levels; 
and at  Denver, WNW. t.o W. froiii the surface t,o 3,500 
meters above it,. No observations were nintle in 6he 
nort.hwest quadrant, of t.his storin. 

Other cases in which high free-nir winds were ohserrcd 
over a considerable section were as follows: On t,he Stli 
along t,he N0rt.h At.1a.nt.k coast in connection u-it.h a. cy- 
clone c.ent.ra.1 over the Gulf of St,. Lnwrencc; on t,he 101.11 
along the California coast,, when t,hcre was a rat.lier sharp 
gradient of pressure and t,rmpcrature to  the enst.wnril: 
nnd on t,he 1St.h t.0 20t;h in t,he ccntral niid ea.st.ern por- 
tions of the countrv during t,he eastward passnge of a very 
vigorous and w e l h w h p e d  cyclone (lowest pressure 
39.12 inches on the 19t.h a t  Alpena and Saginaw) froni 
Wisconsin to eastern Ontario. 

With the except.ion of the four cases above c.it.ed, nir 
movement during the month wa.s? on t,he whole, rather 
sluggish, in line wit.11 the weak rcssure and t,eni erature 

filorneters) were observed on sererd days-5 or 6 on the 
average for the whole country. They were of widespread 
est,ent during two periods, riz, 2 3 1  to 2-lt.11, wlicn t,hey 
occurred over t,he States east of t.he Rockies, escept Texas 
and Oklahoma; snd 27th to 30t,h, when t,hey were eneral 
over all portions of the count,ry esce t sout.hern fiorida. 

m. p. s., seldom esceeding 10 in. p. s. Surface weather 
changed but litt,le during cach period. For inst.ancc, R 
iiioclerate cyclone central in eastern Oklahoma on t,he 22d 
had moved nort,hward less than 200 miles by the 34t,h, 
nfter which it dissipated; similarly, a cyclone of sninll in- 
tensity but accompanied by considerable precipitation, 
remained in practically n st,atioiiary position just south of 
Mississi pi and Alahania from the 2St.h to 31st. 

On t R e 29th conditions were especially favorable for 
high balloon a.scensions, because of t.he li ht, winds and 
duo esceptionally good visibility. The kdloon in the 
morning observation a t  R.oyd Center was followed fur 3 
hours and 9 minutes. The rake of ascent was 1SO In. p. 
in., and this would give nn all.it,ude of about 34 kilo- 
meters, but, as only one theodolite w-as used and as the 
behavior of balloons a t  great heights is uncertain, this 
coniput,ed altitude can not be acce t,ed with a.ny grea.t de- 

indicated winds durina t.he latter part of the observation 
increased very decided? y in speed-a concli tion that would 
result if the balloon, as the result of a leak, ceased to 
rise. However, a careful esamination of t.he record 
gives good reason for the belief that the balloon actually 

South Dakota on the 11th to northern K orth Dakotn on 

rad1ent.s. Easterly winds in t P le higher levels 8bow 3 

These easterly winds were light, usua 3 ly between 1 and 5 

gree of confidence. More especia.1 P y is tllis t,rue since the 
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rcn.ched R height of 20 to 25 kilometers. Although the 
winds were light a t  all altitudes, three different circula- 
tions were in evidence and well-defined: (1) From the 
surfme to 4 or 5 kilonietors the winds were easterly and 
of low speed, 1 t.0 3 in. p. s. for the niost part; (2) above IL 
calm layer between 5 and 7 kilometers there were north- 
westerly winds of somewlint higher velocity, 5 to 10 m. 

. s., extending to about 16 kilometers; and (3) froni this 
{eight. t.o about 35 kiloniet.ers the. winds were north- 
cns tdy  and light, 3 to 5 in. p. s. Observations a t  obher 
stations m d  one at  Royal Cent.er in t.he afternoon of the 
mnie c1n.y- showed good cgreeinent as high u as they ex- 

5 kiloniet,crs. surmouiit,ccl by nort.hwesterly winds up to 
R t least 13 kilometers, the highest alt.itude reached. 
r.7 I A U L L  l.-Fwf-uir tmpcrntrrrrs. wlnl i i *r  hiiniiditit~s. and 7:npor pres- 

tenclcil, riz, an easterly current. from the sur f ate to about 

w r c s  ( h r r i v ~ /  Mry, I$/?.?. 
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TABLE P.-Frc+air resultant .winds (in. p .  s.) during Mrry, 1922. 

RoyslCenter, Ind. 
(225m.) I 

~~ 

Xllmtlale,N. DsL. Ckoeshecli Trs. 
lU4m.) (14lm'. 1 

Duewect 8 . C .  
(91711.) 

Broken Arrow, Olcla. Drrxel, Nehr. 
(23m.) (39fim.) 

T H E  WEATHER ELEMENTS. 

By I?. C. DAY, Climrtt.ologiist. and Chief of Division 

PRESSURE A N D  WINDS.  

The atmospheric circulation during May assunied t.o :i 
considerable extent the flattened systeni of isobars coni- 
mon to the summer sens?n, and there wns a rery general 
slacking up of the cyclonic nnd anficyclonic act,irit,p thn t 
had been a rather niarked feat.ure of the weabher during 
several months precedin . 

The anticyclones h a f  their origin mostly over t.he 
southwestern districts and drifbecl nort.lieast,ward or east- 
ward, usually without definite centers of action. How- 
ever, near the end of the first, decade low pressure derel- 
oped over the middle Rocky Mountain region, and pres- 
sure remained low in t.hat vicinity for several days, fiunlly 
developing into a storm, which by the morning oI the 
11th had assumed definite form, central over western 
Sout,h Dakota. More or less preci itntion occurred in the 

mation of this low area, and eneral rains acconipanied 

dian districts during the hllowing few days. The fnlls 
were particularly heavy in the Black Hios region and 
locally elsewhere in the Dnkotas and portions of nctjoin- 
ing States. During the early formative period of this 
storm heavy snows fell in southwestern Colorado and 
adjacent portions of Utah and Arizona, the fall in south- 
western Utah bein- the heaviest erer rworded in May. 
Li ht  snow exten8ed over considerable areas, particu- 

it was observed in May for the first time in nearly 50 
years. 

Durin much of the first nnd second decades pressure 
remaine 8 comparatively low over southern districts, and 
local rains, heavy in many localities, persisted for con- 
siderable periods, particularly in the Gulf and South 
Atlantic States and over portions of the Ohio and middle 
Mississippi Valleys. By the morning of the 18th low 
pressure had concentrated into a trough formation es- 
tending from the upper Mississippi Valley southeastward 
to the Carolinas, and durin the following 24 hours 
assumed a definite cyclonic. H ormat.ion central owr the 
lower Lakes. This was attended by general r;ipi.ta- 
tion from the Mississippi eastwmd, the falls econiing 
heavy locally near the storm center. This storm quickly 
lost force, however, and passed down the St. Lawrence 
Valley without material prec.ipitation. 

western mountain and adjacent c P istrict,s during the for- 

its northward movement ovw a t, e Dakotas int,o the Cnnn- 

lar f y to the westward, reaching Roseburg, Oreg., where 

During the 1n.st. cleche of t,lie niont.li sliallow cyclones 
moved in irregular c~wrses mer t . 1 ~  cent,rd valleys n.nd 
snut,hern disbricts, and precipit.ti.tinn was fret uent. and 

nnd sout.hern Great Plains en.st.w'arc1. 
Anticyclones moving sout>hwsrcl from t,he Hudson 

Bay region dominated t,he northenstern districts during 
much of t,hc month, while in the far Northwest off shoots 
from the pernilllanent high area ovw t,he Nort.11 Pwific 
reached t.he coast. on a numl3er of ilnt,es, but usunlly did 
not materidly influence weat,her conditions to eastward 
of the Rocky Mountmains. In the region between the 
Great Lakes and Rocky Mountmains and t.1ienc.e south- 
ward there wn.s :I nnt.ahL absence of nnticyclones, par- 
t.ic.ularly of t,liose frequent.ly moving southward from 
t,he S1hert.n district. 

ressure w~is highest and 

seconclq- high area over the Northeastern States, where 
t . 1 ~  aver:ige pressure w-:w likewise a.ppreciably above 
noimal. Over the central valleys and snuthrn districts 
the arerage pressure was coniparntively low iincl gen- 
erillly somewha t less than nornid. 

Cornpitred with t,lie preceding month t,he pressure was 
less in nll tlist,rict.s save the extreme Nort,lienst, the falling 
off being quitme large over the southeastern SMes and 
don- the Chliforniit c m s  t. 

d h s  over the c1ist.rict.s from the afississippi ~a1le.y 
eastwnrcl did not reach high velocit,ies. :xs n rule, save in 
connect.icm with locd thunderst,orins, which were widely 
scrlttered 1mt.h ns t.o locixtioii and time. On t,he other 
hand, over the Chats PIaiiis and t,lience westward high 
winds were confined mainly bo definite localities and 
dates. Over the middle nncl nort,hern Grent Pln.ins 
and the adjacent eastern foot,hills of the Rocky Moun- 
tains high winds prevailed over large areas in connec- 
t,ion wit,h the well - developed cyclone that moved 
northward over those districts on t.he lOt,li and 11th. 
Also in the Plttteau region high winds prevailed over 
extensive areas on the 25th. A more complete stste- 
ment of t,he severe storms of the month appears at  the 
end of this section. The prevniling clirrction of the 
winds is graphically shown on Chart VI. 

locally heayy oyer much of t,he count,ry from t i le middle 

For the month, RS n whole, 
niat.eria1lp a h o ~ e  normnl oyer t T ie far Nort.hwest., with a 

TENPERATURE.  

In  the absence of important changes in atnios heric 

small, 2S-hour changes of 30' or more occurring in only a 
pressure, daily tempernture variat,ions were li R -ewise 


